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1. Introduction
The WID on Non Public Network (NPN) was approved during RAN#83 meeting [1]. It was agreed to support both automatic and manual network/cell selection in relation to CAG and SNPN in SA2 [2]. 
In this paper, we will give our considerations on the network/cell selection for CAG and SNPN based on RAN2 analysis.
2. Discussion
Based on the description in SA2[2], for SNPN, it will be operated by an NPN operator and not rely on network functions provided by a PLMN. An SNPN will be identified by the combination of a PLMN ID and Network identifier (NID).  For CAG, it can rely on the public PLMN. A CAG can be identified by a CAG Identifier which is unique within the scope of a PLMN ID. Both SNPN and CAG cells will broadcast one or multiple SNPN/CAG Identifiers per PLMN. Besides, the SNPN and CAG cell can broadcast a human-readable network name per SNPN/CAG ID [2]. For an SNPN-enabled UE, it will be configured with subscriber identifier (SUPI) and credentials for each subscribed SNPN identified by the combination of PLMN ID and NID while a CAG capable UE can be configured with a subscribed CAG ID list. 
2.1 PLMN Selection
For SNPN and CAG, it is required to support PLMN selection as in Rel-15 NR. As showed in the above SA2 agreements, there are two modes for the PLMN network selection of SNPN and CAG. One is automatic network selection mode and the other is manual mode.
Observation 1: Both automatic and manual PLMN selection in relation to CAG / SNPN are agreed in SA2.
It was agreed in SA2 to support SNPN access mode for an SNPN-enabled UE as below:
An SNPN-enabled UE supports the SNPN access mode. When the UE is set to operate in SNPN access mode the UE only selects and registers with SNPNs over Uu as described in clause 5.30.2.4.

Emergency services are not supported in SNPN access mode.

NOTE 1:
Voice support with emergency services in SNPN access mode is not specified in this release.

If a UE is not set to operate in SNPN access mode, even if it is SNPN-enabled, the UE does not select and register with SNPNs. A UE not set to operate in SNPN access mode performs PLMN selection procedures as defined in in clause 4.4 of TS 23.122 [17].

As showed in the SA2 agreements, when a UE is set to operate in SNPN access mode the UE only selects and registers with SNPNs. UEs operating in SNPN access mode read the available PLMN IDs and list of available NIDs from the broadcast system information and take them into account during network selection. If a UE is not set to operate in SNPN access mode, even if it is SNPN-enabled, the UE does not select and register with SNPNs. 
Observation 2: An SNPN-enabled UE set to SNPN access mode only selects and registers with SNPNs.
Observation 3: An SNPN-enabled UE not set to SNPN access mode perform normal PLMN selection.

As stated in the above section, the SNPN is identified by the combination of a PLMN ID and Network identifier (NID). For automatic network selection of SNPN, the UE AS finds the supported PLMN ID(s) and SNPN ID(s) based on its subscriber identifier and credentials. It shall provide the found PLMN ID(s) and SNPN ID(s) to NAS to assist the identification of an SNPN. Corresponding, the NAS performs PLMN selection and sends the selected PLMN ID and SNPN ID to the AS to indicate the selected SNPN. After an SNPN is selected by NAS, the UE AS performs cell selection. 
Proposal 1: For automatic PLMN selection of SNPN, the UE AS provides the found PLMN ID(s) and SNPN ID(s) to the NAS. The NAS sends the selected PLMN ID and SNPN ID to the AS.

For CAG, it can rely on the PLMN function. Therefore, for automatic PLMN selection for CAG, it is desirable to reuse current PLMN selection scheme in Rel-15 NR. The UE AS will provide the found PLMN ID(s) which are also supported to the NAS. The NAS performs PLMN selection and sends the selected PLMN ID to the AS. After a PLMN is selected by NAS, the UE AS performs CAG ID selection during cell selection. This procedure will not bring any impact on current NAS. 
Proposal 2: For automatic PLMN selection of CAG, the UE AS provides the found PLMN ID(s) to the NAS. The NAS sends the selected PLMN ID to the AS.

For the manual PLMN selection for NPN, it is an intuitive idea for the UE AS to provide both PLMN ID(s) and CAG ID(s) / SNPN ID(s) per PLMN to the NAS. If the UE can obtain the associated human-readable network name, it is also necessary to transfer it to the NAS. The NAS can respond to the AS with the selected PLMN ID and related CAG ID / SNPN ID. In this way, the CAG ID / SNPN ID is provided by NAS as part of PLMN selection. This is the same with the manual CSG selection.
Proposal3: For manual PLMN selection of CAG / SNPN, the UE AS provides the following information to NAS:

· PLMN ID(s)

· CAG ID(s) / SNPN ID(s)per PLMN ID

· Human-readable network name per CAG ID / SNPN ID, if available
Proposal 4: For manual PLMN selection of CAG / SNPN, the UE NAS provides the selected PLMN ID and CAG ID / SNPN ID to the AS.
As discussed in the above section, the PLMN selection requires interaction between UE NAS and AS layer. Therefore, it is necessary to send an LS [3] to CT1 to check the feasibility.
Proposal 5: Send an LS to CT1, to inform the above interaction between UE NAS and AS layer.

2.2 Cell Selection
After PLMN selection, the UE shall select a suitable cell based on RRC_IDLE or RRC_INACTIVE mode measurements and cell selection criteria. For SNPN/CAG UE, it will perform cell selection to select a suitable cell to camp on based on the PLMN ID or the PLMN ID and SNPN/CAG ID provided by the NAS. As described above, the CAG / SNPN cell will broadcast the CAG ID / SNPN ID and human-readable network name optionally. The SNPN/CAG UE firstly acquires the system information to further check whether the selected PLMN ID or PLMN ID and SNPN/CAG ID are broadcasted in the cell. The UE will finally camp on a cell with the selected PLMN ID or the selected PLMN ID and SNPN/CAG ID and may attempt to register with the associated PLMN.
Proposal 6: The UE performs cell selection criteria and checks the broadcast CAG ID / NID to select suitable cell after PLMN selection.
3. Conclusion
In this contribution, we discussed the potential solutions on PLMN and cell selection for CAG. We have the following proposals.
Observation 1: Both automatic and manual PLMN selection in relation to CAG / SNPN are agreed in SA2.
Observation 2: An SNPN-enabled UE set to SNPN access mode only selects and registers with SNPNs.

Observation 3: An SNPN-enabled UE not set to SNPN access mode perform normal PLMN selection.

Proposal 1: For automatic PLMN selection of SNPN, the UE AS provides the found PLMN ID(s) and SNPN ID(s) to the NAS. The NAS sends the selected PLMN ID and SNPN ID to the AS.

Proposal 2: For automatic PLMN selection of CAG, the UE AS provides the found PLMN ID(s) to the NAS. The NAS sends the selected PLMN ID to the AS.

Proposal3: For manual PLMN selection of CAG / SNPN, the UE AS provides the following information to NAS:

· PLMN ID(s)

· CAG ID(s) / SNPN ID(s)per PLMN ID

· Human-readable network name per CAG ID / SNPN ID, if available
Proposal 4: For manual PLMN selection of CAG / SNPN, the UE NAS provides the selected PLMN ID and CAG ID / SNPN ID to the AS.

Proposal 5: Send an LS to CT1, to inform the above interaction between UE NAS and AS layer.

Proposal 6: The UE performs cell selection criteria and checks the broadcast CAG ID / NID to select suitable cell after PLMN selection.
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